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Epidermal cells from 8 patients with psoriasis (in-
volved and uninvolved areas) and from 7 normal individ-
uals, were propagated in vitro. DNA synthesis was de-
termined autoradiographically by measuring the label-
ing index (1 hr) and a continuous labeling index (72 hr) 
on 8-10 day old cell cultures. No differences in these 2 
kinetic parameters were obtained with respect to in-
volved and uninvolved psoriatic cells. However, when 
psoriatic cells (involved and uninvolved) were compared 
to normal cells, the psoriatic cells exhibited a much 
higher labeling index and continuous labeling index, 
200-300% and 60-70% respectively. These data clearly 
show that in vitro (1) epidermal cells from clinically 
uninvolved skin of psoriatics proliferate at a rate equal 
to that of involved psoriatic cells and (2) psoriatic epi-
dermal cells proliferate at a rate greater than normal 
cells. 
Numerous reports exist comparing the proliferative behavior 
of normal and psoriatic epidermal cells in vivo [1-4]. In general 
th ese reports conclude that the epidermal hyperplasia in pso-
riasis is due to a n increase in the number of actively dividing 
cells in the epidermis and/or a shortening of the epidermal cell 
cycle time. However, published data concerning the cell prolif-
eration kinetics of normal versus psoriatic epidermal cells in 
vitro indicate that the total cell cycle time of these 2 cells are 
very similar [5,6]. Thus, any inherent cellular abnormality of 
the psoriatic epidermal cell relating to proliferative activity was 
considered doubtful. The present study attempts to detE!rmine 
if indeed the psoriatic keratinocyte exhibits abnormal ce11 ki-
net ics in vitro. In order to make a valid comparison between 
normal and psoriatic cells; age, sex, race and site matched 
normal skin was obtained as controls. In addition, all psoriatic 
patients used in this study were removed from any systemic 
therapy 6 mo before biopsy, and in the case of topical therapy, 
4 weeks before biopsy. 
MATERIALS AND METHODS 
Skin Specimens 
Eight caucasian patients with clinically and histologically confu·med 
psoriasis (30-90% total body involvement) were randomly selected from 
a patient population awaiting methoxsalen photochemotherapy. All 
biopsies were taken from a nonsun-exposed area (buttocks) with a 
Castroviejo Electro-Keratotome (Storz; St. Louis, Mo.). The buttock 
area was treated with betadine solution and the biopsy site was injected 
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with 1% Xylocaine containing .001% epinephrine. The keratotome 
settings were 0.2 rnrn for uninvolved skin and 0.4 mm for involved skin. 
The uninvolved biopsy was taken from an area approximately 2-5 em 
from clinically involved skin. Each biopsy, approximately 1 X 2 em, was 
immediately placed in sterile culture fluid. A small section of the biopsy 
was taken and stained with hematoxylin and eosin in order to monitor 
the depth of the keratotome slice. In each case, the entire epidermis 
including the basal layer, was removed intact with only a minimal 
amount of dermis. Skin specimens from 6 male caucasian volunteers 
were used as controls. Skin from the buttock area was obtained as 
described above using the keratotome with a setting of 0.2 mm. The 
other normal skin specimens were taken as split-thickness grafts from 
the abdominal region during routine surgery. 
Cell Cultures 
The biopsy specimens were cut into small pieces (approximately 2 
X 2 rnrn) and 4 pieces of skin were explanted onto a coverslip as 
described elsewhere [7). Each coverslip was placed in a 35-mm Petri 
dish (Falcon) containing 2.0 ml of Eagle's minimal essential medium 
(GIBCO) supplemented with 10% fetal calf serum and 100 U/ ml each 
of penicillin and streptomycin, and 50 U/ ml of Mycostatin. Cultures 
were maintained at 37°C in a high humidity incubator in a mixture of 
5% C02 in air. Culture fluid was routinely changed every third day. All 
experiments were carried out on 8-10 day old cells whose origin and 
organization in vitro has previously been described [7 ,8). 
DNA Synthesis 
Culture fluid was changed 48 hr prior to each experiment. Autora-
diographic experiments were carried out using 3H-thymidine (Amer-
sham-Searle, Arlington Heights, Ill. , sp. act. 20 Ci/mmole). The labeling 
index (LI) was determined by the addition of 10 1-1Ci/ml of 3H-thymidine 
for 1 hr. A continuous labeling index (CLI) was also determined by the 
addition of 3.3 1-1Ci/ml of 3H-thymidine for 72 hr. After each labeling 
period the cells were washed 3 times in ice-cold Gey's balanced salt 
solution and fixed in 10% buffered formalin. The explants were then 
removed and the outgrowths processed for autoradiography as previ-
ously described [6). The LI and CLI were determined by counting the 
number of labeled nuclei per 1,000 cells. For each labeling index 
measured, 3 dishes of cells containing 4 outgrowths each were used. A 
total of 2,000 cells per outgrowth (12 outgrowths) were evaluated for 
each autoradiographic experiment. 
RESULTS 
The data in Table I list the labeling indices and continuous 
labeling indices of the epidermal cells grown from the involved 
and clinically uninvolved buttock skin of 8 patients with pso-
riasis. While some degree of variation exists in the LI obtained 
from each individual, with respect to involved and uninvolved 
cells, the average results for each group are remarkably similar. 
For example, the average LI for involved psoriatic epidermal 
cells was 23%, and 22.5% for uninvolved cells. The same holds 
true for the CLI, where the average was 71% for both cells. No 
differences in the LI or CLI of involved or uninvolved cells were 
discernable with respect to donor age or sex. 
The labeling indices and continuous labeling indices for nor-
mal human epidermal cells in vitro are listed in Table II. A 
wide range of values was obtained in regard to donor age. The 
average LI and CLI for normal epidermal cells were 8% and 
43%, respectively. Similar values are obtained if only the data 
from the buttock area are averaged. 
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TABLE I. Labeling indices of epidermal cells from involved and uninvolved skin of patients with psoriasis 
Patient 
number 
Ll" ± SD CLI• ± SD 
1 
2 
3 
4 
5 
6 
7 
8 
Age 
14 
24 
29 
34 
34 
34 
62 
79 
Sex 
Involved 
F 285.6 ± 67.9 
M 209.4 ± 26.4 
M 211.0 ± 34.6 
M 236.5 ± 30.8 
M 208.9 ± 50.7 
M 227.0 ± 16.3 
F 239.6 ± 22.2 
M 228.4 ± 26.7 
Uninvolved Involved Uninvolved 
253.0 ± 36.1 751.2 ± 48.3 726.0 ± 54.1 
231.4 ± 26.2 693.7 ± 77.1 639.7 ± 40.5 
205.7 ± 28.8 667.2 ± 90.2 656.0 ±"53.0 
213.8 ± 19.9 614.7 ± 77.0 655.7 ± 38.8 
183.6 ± 25.1 706.6 ± 55.9 714.2 ± 51.0 
222.7 ± 28.6 696.1 ± 65.0 681.7 ± 36.4 
230.0 ± 33.6 777.3 ± 57.1 764.0 ± 46.6 
262.7 ± 26.2 856.1 ± 38.3 802.5 ± 39.3 
Average ± SD 230.8 ± 34.5 225.4 ± 28.1 713.7 ± 63.7 713.0 ± 44.8 
Range 208.9-285.6 183.6-262.7 614.7-802.5 639.7-856.1 
aLI (labeling index) represents the total number of labeled nuclei per. 1,000 cells during a 1 hr pulse wit? 3H-thymidine. . 
3 
. . 
b CLI (continuous labeling index) is the total number of labeled nuclm per 1,000 cells after 72 hr of contmuous labeling w1th H-thym1dme. 
TABLE II. Labeling indices of normal human. epidermal cells in. vitro 
Subject Age Site(' LI'' ± SD number 
1 27 B 125.0 ± 39.6 
2 34 B 80.9 ± 21.5 
3 48 B 43.1 ± 13.2 
4 62 B 71.6 ± 15.2 
5 63 A 35.2 ± 20.2 
6 78 A 123.1 ± 20.3 
Average± SD 79.8 ± 23.3 
Range 35.2-125.0 
" Buttocks (B) and abdomen (A) were sites of biopsy 
" LI = labeling index 
'"CLI = continuous labeling index 
DISCUSSION 
CLI' ±SO 
602.5 ± 74.3 
450.7 ± 85.0 
230.0 ± 40.2 
380.2 ± 79.2 
281.6 ± 67.0 
631.8 ± 72.8 
429.5 ± 69.8 
230.0- 631.8 
The data presented in this study clearly show no apparent 
proliferative differences exist between involved and uninvolved 
psoriatic epidermal cells in vitro. Our data differ from published 
work concerning the proliferative behavior of these psoriatic 
keratinocytes in vivo. Hell and Hodgson [9) and Goodwin, 
Hamilton, and Fry [10] have shown in vivo that the number of 
cells synthesizing DNA in involved psoriatic epidermis is in-
creased over that in uninvolved skin. In addition, Wohlrab [11] 
and Grove, Auderton, and Smith [12], utilizing cytophotometric 
analysis, demonstrated that the epidermal cells from involved 
skin proliferate more than the cells from uninvolved skin. Since 
our study was carried out on 8-10 day old cell cultures utilizing 
autoradiographic techniques, no direct comparison with these 
studies above should be attempted. However, our data do 
indicate that under carefully controlled conditions in vitro, 
uninvolved psoriatic keratinocytes are able to proliferate at a 
rate equal to the involved cells. Therefore, whatever mecha-
nisms or influences exist in vivo to maintain proliferative dif-
ferences between these 2 populations of epidermal cells, are not 
maintained in vitro. 
The results from our study also indicate a definite difference 
in DNA synthesis between normal and psoriatic (involved and 
uninvolved) keratinocytes. Specifically, an average LI of 23% 
was obtained for psoriatic epidermal cells while the average LI 
for normal cells was only 8%. In addition, the average CLI, 
which is an approximation of the number of cells in the prolif-
erative pool, was 71% for psoriatic cells and 43% for normal 
cells. These data differ from the values reported by Chopra and 
Flaxman [6]. In their study, LI values for normal and psoriatic 
epidermal cells in vitro were determined to be 10.5% and 12%, 
respectively. While our value for the labeling index of normal 
cells is similax [8%], ow· value for psoriatic cells is nearly 2-fold 
greater (23%). Chopra and Flaxman also experimentally deter-
mined growth fraction values of 66% for normal cells and 74% 
for psoriatic cells. Under similar conditions, our study reveals 
a similar value for the number of psoriatic cells in the prolifer-
ative pool, 71%, but a much reduced value for normal cells, 
43%. These differences in kinetic parameters obtained between 
our study and the previous report of Chopra and Flaxman may 
be due to several reasons: (1) since the experiments were 
conducted in different laboratories at different times, some 
variation in experimental technique could occur and (2) since 
our experiments with the psoriatic and normal cells were not 
carried out simultaneously, differences in our data could arise 
in this manner. However, strict precautions were taken to carry 
out all experiments under the same in vitro conditions. Another 
plausible reason may be that Chopra and Flaxman's study was 
not carried out on normal and psoriatic skin matched for age 
and site or a large number of patients. With regard to age, our 
study revealed no differences in the LI and CLI for psoriatic 
cells irrespective of donor age (Table I), while for normal 
epidermis much greater variation occurred. Even though only 
a small number of controls were obtained in our st··dy, it does 
seem advisable to use age-matched controls in order to make 
meaningful comparisons between normal and psoriatic epider-
mal cells in vitro. 
Our data support the hypothesis that psoriatic keratinocytes 
are more proliferative in vitro than normal cells. The 3-fold 
increase in the number of psoriatic cells undergoing DNA 
synthesis at any given time (LI) and a greater than 50% increase 
in the number of cells in the proliferative pool (CLI) substan-
tiate this conclusion. These results in general, parallel those 
seen in vivo concerning epidermal proliferation in psoriasis. It 
now seems logical to suggest that this real inherent difference 
between the 2 cells, which may be related to the pathogenesis 
of the disease, be exploited in vitro. It is hoped that investigators 
will now begin the search for the underlying causes to explain 
this abnormality in DNA synthesis between normal and pso-
riatic keratinocytes. 
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